In other solvents the two compounds (2," and 2) were formed in totally different ratios. In benzene the reaction yielded exclusively the benzene derivative (G), but in methanol the other type of compound (2) was selectively produced. Several other 3-pyrrolidinothiophenes8 underwent the same type of reaction with dimethyl acetylenedicarboxylate in methanol (see Table) .
The mass spectra and elemental analyses indicated that compounds 2 had been formed from one molecule of 3-pyrrolidinothiophene and one molecule of dimethyl acetylenedicarboxylate. 'H-and l3 C-NMR data and the high thermal stability were not consistent with structures of the expected products:
thiepins (2) or Michael adducts (v). Surprisingly they pointed to a tricyclic structure (>), which was subsequently confirmed by an X-ray analysis of 3,d (see Figure) . The striking difference in the course of the reaction of 3-pyrrolidinothiophenes with electron-deficient acetylenes in polar and in apolar solvents might be attributed to the fact that in polar solvents one a-bond is initially formed No. 51 to give a dipolar intermediate (i) that is stabilized by solvation, whereas in apolar soLvents two u-bonds are formed in a nearly concerted fashion, to yield a (2+2)-cycloadduct (2). Although such a concerted thermal [r2s+R2s]-cycloaddition is expected to be a non-allowed high-energy process 11 , the recent work of Epiotis 12 on the theory of (2+2)-cycloaddition predicts that when the reacting double bonds are substituted with strongly electron-donating or electron-withdrawing groups the activation energy of such a "forbidden" reaction will be lowered.
A similar reasoning can be used to explain the results of some other reactions of electron-rich heterocycles with electron-deficient acetylenes 13,14 .
These also yielded mixtures of (2+2)-cycloadducts and products that are most likely derived from dipolar intermediates.
